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(57) An information-holding unit (1) is provided 
which can minimize increase in cost and which can in- 
crease storage capacity as a whole without changing 
information transferring time. The information-holding 
unit (1 ) comprises a plurality of RFID tags (10) with de- 
sired specific information stored therein, and a tool hold- 
er as a mounting body for mounting these plural RFID 
tags. 
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Description 

[0001] The present invention relates to an informa- 
tion-holding unit on which information carriers with spe- 
cific information stored therein are mounted. 
[0002] An information-holding unit has been used and 
made by mounting, on various articles, an information 
carrier such as a magnetic card, an IC (integrated cir- 
cuit) card, a bar code, or RFID (Radio Frequency Iden- 
tification) that stores specific information about such ar- 
ticles. Systems that use such information-holding unit, 
for example, for identification, collating, management, 
or conveyance of the above-mentioned articles, are em- 
ployed in wide-ranging areas such as distribution, FA 
(Factory Automation), and medical care. 
[0003] Recently, a no n -con tact automatic identifica- 
tion system that utilizes RFID techniques capable of 
reading, without any contact, an IC chip as the informa- 
tion carrier, on which information is written, has been 
widely used, for example, in product assembly and con- 
veying line systems, inspection lines, product manage- 
ment, product inventory and order management, work 
information management, and tool management. For 
example, at manufacturing plants or other locations, the 
non-contact automatic identification system is used to 
attach IC chips to tools for machine tools, to prevent er- 
rors in attaching the tools to the machine tools, to im- 
prove efficiency in arrangement, to register offset infor- 
mation automatically, and to conduct location manage- 
ment. Moreover, PC networks are utilized to share in- 
formation about manufacturing plants (or job sites), 
thereby enhancing the efficiency and quality of the pro- 
duction and accumulating processing know-how. 
[0004] Since the conventional information carrier is 
generally constructed by mounting one information car- 
rier on an article, if the desired amount of information to 
be stored is large, one of the possible methods is the 
method of increasing the storage capacity of the infor- 
mation carrier or having the information carrier carry a 
code and drawing necessary information from an infor- 
mation server. 

[0005] However, if the storage capacity of the infor- 
mation carrier is increased, it brings about the draw- 
backs that it will become expensive and will require long- 
er information transferring time (or time required for 
sending/receiving information). 

[0006] In the case of the RFID, the dominant type of 
RFID saves power in an IC chip by using high-frequency 
waves to be transmitted as a power source and operates 
with the saved power as the power source. This type of 
RFID has the drawback that if the storage capacity of 
the information carrier is increased, the required driving 
power should also be increased. 
[0007] It is an object of this invention to provide an 
information-holding unit capable of minimizing increase 
in cost and of increasing storage capacity as a whole 
without changing information transferring time. 
[0008] In order to achieve this object, this invention 



provides an information-holding unit comprising: 

information carriers with specific information stored 
therein; and a mounting body for mounting the in- 
5 formation carriers; wherein each of the information 

carriers is an RFID tag. 

[0009] The information-holding unit of this structure 
can increase the storage capacity as a whole without 

10 extending the information transferring time by providing 
a plurality of information carriers without changing the 
storage capacity of the respective information carriers 
themselves. Moreover, even if the type of information- 
holding unit that saves power in an ICchip by using high- 

15 frequency waves to be transmitted as a power source 
and operates with the saved power as the power source 
is used, it is unnecessary to increase the driving power 
per information carrier. 

[0010] The information carriers can be constructed in 

20 a manner such that their colors are all different from 
each other. As a result, it is possible to easily identify 
the use and details of the respective information carriers 
and to quickly and easily obtain necessary information. 
[0011] Concerning the information-holding unit of this 

25 invention, it is possible to cause at least one of the in- 
formation carriers to store information about the infor- 
mation-holding unit. This information about the informa- 
tion-holding unit may beasinglecodeof the information- 
holding unit. Also, the information about the information- 

30 holding unit may be reference information (such as cat- 
alogues, instruction manuals, usage conditions, and 
prize points) of the information-holding unit. 
[0012] Moreover, concerning the information-holding 
unit of this invention, it is possible to cause at least one 

35 of the information carriers to store information about a 
system using the information-holding unit. 
[001 3] Furthermore, concerning the information-hold- 
ing unit of this invention, it is possible to cause at least 
one of the information carriers to store information about 

40 a user of the information-holding unit and/or the system 
using the information-holding unit. 
[0014] Concerning the information-holding unit of this 
invention, the mounting body can be a rotating body and 
the information carriers can be mounted so that they are 

45 symmetrical with respect to the rotation axis of the 
mounting body. With this construction, it is possible to 
minimize rotation unbalance arising at the time of rota- 
tions of the information-holding unit. It is also possible 
to cope with high-speed rotations. 

50 [0015] Moreover, examples of the mounting body in- 
clude a work mounting jig, a cutter, a cutter cartridge, or 
a tool holder. 

[0016] The present invention can be put into practice 
in various ways some of which will now be described 
55 with reference to the accompanying drawings in which: 

Fig. 1 is a front view of the information-holding unit 
according to an embodiment of this invention; 
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Fig. 2 is a side view of the information-holding unit 
according to the embodiment of this invention ; 

Fig. 3 is a diagrammatic illustration of the concept 
of a system using the information-holding unit of 
Fig. 1 ; 

Fig. 4 is a block diagram of the system using the 
information-holding unit of Fig. 1 ; 

Fig. 5 is a side view of the information-holding unit 
according to another embodiment of this invention ; 

Fig. 6 is a perspective view of the information-hold- 
ing unit according to still another embodiment of this 
invention ; and 

Fig. 7 is a side view of the information-holding unit 
according to a further embodiment of this invention. 

[0017] The information-holding unit tool 1, shown in 
Fig. 1 , has a reference rotation axis O. A cutter 6 is 
mounted at the top end thereof. This tool 1 has a tam- 
pered shank 2 which engages with a tapered hole in a 
main spindle of a machine tool (not shown in Fig.1 ). The 
tool 1 also has a flange 3 which is formed in connection 
with the tapered shank 2 so as to be opposite the end 
face of the main spindle. This flange 3 has, on its outer 
surface, a groove 4 to be held by a well-known manip- 
ulator. Concave parts 4 are respectively formed on the 
outer surface around the circumference of the flange 3 
at evenly spaced positions, 180 degrees apart (i.e. at 
symmetrical positions with respect to the rotation axis 
O). A total of two RFI D tags 1 0 are attached to the con- 
cave parts 5, one RFID tag for each concave part 5. 
These RFID tags 10 are to be made in different colors 
(for example, by making one in red and the other in 
blue), so that users can easily identify the use and de- 
tails of each RFID tag 10 and can quickly and easily ob- 
tain necessary information. 

[0018] In this embodiment, the employed type of RFID 
tag 10 saves power within the tag by using high-frequen- 
cy waves to be transmitted as a power source and op- 
erates with the saved power as the power source. 
[0019] In this embodiment, one of the two RFID tags 
10 stores the serial number of the tool 1, which isasingle 
code and which is the information stored by a producer 
who provides the tool 1. The other RFID tag 10 stores 
keyword information for searching service information, 
as the information that is stored by a producer who pro- 
vides a system 1 00 using the tool 1 as described below 
in detail. At this time, an EEPROM (electrically erasable 
and programmable ROM) can be used as the other 
RFID tag 10 (in which the producer who provides the 
system 100 stores arbitrary information) . In this case, 
the producer who provides the system 100 can cause 
the other RFID tag (such as EEPROM) to easily store 
arbitrary information at any given time. 



[0020] Since the tool 1 of the above-described con- 
struction has two RFID tags 10 attached thereto, it is 
possible to increase the storage capacity as a whole 
without changing the storage capacity of the respective 

5 RFID tags 1 0 themselves. Accordingly, neither the infor- 
mation transferring time will become long nor will a larg- 
er amount of driving power per RFI D tag 1 0 be required. 
Moreover, since the RFID tags 1 0 are in the same shape 
and are mounted symmetrically with respect to the ro- 

10 tation axis O, it is possible to attain a good rotation bal- 
ance even at the time of high-speed rotations of the tool 
1. 

[0021] As shown in Figs. 3 and 4, the system 1 00 us- 
ing the tool 1 comprises : a reading device 1 01 for read- 
's jng information from the RFID tags 1 0; a control device 

102 for processing the information read by the reading 
device 1 01 ; a service information memory 1 03 connect- 
ed via a network to the control device 1 02; an input de- 
vice 110 (such as a keyboard, a mouse, or a scanner) 

20 connected to the control device 1 02; and a display 1 09. 
[0022] The reading device 101 comprises: an anten- 
na 1 05 for receiving information from the RFID tags 1 0, 
and a reader 106 for reading the information received 
by the antenna 105. 
25 [0023] The control device 102 comprises RFID tag 
reading software 107 and information browsing soft- 
ware 108. The RFID tag reading software 107 has var- 
ious menus such as history information of the tool 1 , in- 
formation about applications, arrangement instructions 
30 for the tool 1, total use time, remaining lifetime, work 
information management, tool inventory management, 
catalogues of the tool 1 , manuals, specifications, rec- 
ommended cutting conditions, prize points, and news 
relating to products . This RFID tag reading software 
35 1 07 has a table to correlate the information inputted from 
the reading device 101 with specific menu items which 
are designated by a user and are inputted from the input 
device 110. The RFID tag reading software 107 outputs 
information searched from this table to the information 
40 browsing software 108. 

[0024] When the information about the menu items 
designated by the user is the information stored in a da- 
tabase within the control device 102, the information 
browsing software 1 08 searches the necessary informa- 
45 tion in this database on the basis of the information 
searched from the table and outputs the search results 
on the display 109 in an arbitrary layout. 
[0025] On the other hand, if the information about the 
menu items designated by the user is not stored in the 
50 database within the control device 1 02, but will be pro- 
vided by the service information memory server 1 03, the 
information browsing software 1 08 searches necessary 
information from the service information memory server 

103 on the basis of the information searched from the 
55 above-mentioned table, and outputs the search results 

on the display 109 in an arbitrary layout. 

[0026] The RFID tag reading software 107 can send 

user information together with the information on the 
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RFID tags 10 by, for example, storing desired user in- 
formation in advance. 

[0027] The service information memory 103 can use 
text-editing software or database software for the infor- 
mation management as described above. 
[0028] As a further specific example, when the tool 1 
is set on a tool presetter (not shown in the drawings), 
the reader 1 06 reads the serial number received by the 
antenna 1 05 from one RFID tag 10 mounted on the tool 
1. Subsequently, the RFID tag reading software 107 
sends, on the basis of the content selected by the user 
from the menu, desired information (such as arrange- 
ment instructions) corresponding to the serial number 
read by the reader to the information browsing software 
1 08, which then searches desired information and caus- 
es the search results to be displayed on the display 1 09. 
It is also possible to register, in a magazine list, the tool 
size, tool correction values and other data as measured 
by the tool presetter and to send (or transfer) that data 
to the machine tool. The data sent to the machine tool 
can be reflected in an offset memory immediately or at 
the cycle start timing. 

[0029] By selecting the menu of the RFID tag reading 
software 107, it is possible to cause the display 109 to 
display other contents corresponding to the serial 
number (such as the total use time of the tool 1 , remain- 
ing lifetime, NC program management, work information 
management, tool inventory management, catalogues 
of the tool 1, manuals, specifications, recommended 
cutting conditions, prize points, and related news). 
[0030] When the tool 1 is mounted on the machine 
tool, it is possible to quickly and accurately attach or de- 
tach a magazine of the tool 1 by causing the reader 1 06 
to read the received serial number and the RFID reading 
software 107 to automatically collate the serial number 
in the same manner as described above. 
[0031] Concerning this embodiment, the tool 1 as 
shown in Fig. 1 has been described as the information- 
holding unit. However, without limitation to such con- 
struction, atool having other constructions may be used. 
The information-holding unit may be a throw-away end 
mill cutter 11 as shown in Fig. 5. This throw-away end 
mill cutter 1 1 includes a cutter body 1 2 and a plurality of 
inserts 13 (three inserts in this embodiment) attached to 
the top end of the cutter body 12. 
[0032] The cutter body 12 has the reference rotation 
axis O, and includes a cutting head 14 to which a plu- 
rality of inserts 1 3 are mounted. The cutting head 1 4 has 
pockets 15 for receiving the respective inserts 13, and 
the pockets 15 are formed at positions spaced equidis- 
tantly. The insert 13 is retained within the pocket 15 by 
means of a set screw 16. A total of two RFID tags 10 
are mounted, at evenly spaced positions at 1 80 degrees 
apart (i.e. at symmetrical positions with respect to the 
rotation axis O) on the base-end side of the cutting head 
1 4 of the cutter body 1 2, one RFID tag at each position. 
These RFID tags 10 are also to be made in different 
colors (for example, by making one RFID tag in green 



and the other in black) so that a user can easily identify 
the use and details of each RFID tag 1 0 and can quickly 
and easily obtain necessary information. 
[0033] Similar to the tool 1 described above, the 

5 throw-away end mill cutter 11 having the above-de- 
scribed construction has two RFID tags 10 attached 
thereto. Accordingly, it is possible to increase the stor- 
age capacity as a whole without changing the storage 
capacity of the respective RFID tags themselves and 

10 without extending the information transferring time. Al- 
so, it is unnecessary to increase the driving power per 
RFID tag 10. Moreover, since the RFID tags 10 are in 
the same shape and are mounted symmetrically with re- 
spect to the rotation axis O, it is possible to attain a good 

15 rotation balance even at the time of high-speed rotations 
of the throw-away end mill cutter 11. This throw-away 
end mill cutter 11 can also be used for the system 100 
in the same manner as in the aforementioned embodi- 
ment. 

20 [0034] Another form of the information-holding unit 
may be a cutter cartridge 21 as shown in Fig. 6. This 
cartridge 21 has the reference rotation axis O and com- 
prises a plurality of cartridge bodies 22 (two cartridge 
bodies 22 in this embodiment) as holders, and mounting 

25 seats 23 are respectively provided at the top ends of the 
respective cartridge bodies 22. The respective mount- 
ing seats 23 have throw-away chips 24 mounted there- 
on. A total of two RFID tags 10 are attached, at evenly 
spaced positions on the cartridge bodies 22 at 180 de- 

30 grees apart around the circumference on the outer sur- 
face of the cartridge 21 (i.e. at symmetrical positions 
with respect to the rotation axis O), one RFID tag 10 at 
each position. 

[0035] These RFID tags 1 0 are also to be made in dif- 

35 ferent colors (for example, by making one in brown and 
the other in purple) so that a user can easily identify the 
use and details of each RFID tag 1 0 and can quickly and 
easily obtain necessary information. 
[0036] Similar to the tool 1 described above, the cutter 

40 cartridge 21 having the above-described construction 
can also increase the storage capacity as a whole with- 
out changing the storage capacity of the respective 
RFID tags themselves and without extending the infor- 
mation transferring time. Also, it is unnecessary to in- 

45 crease the driving power per RFID tag 1 0. It is possible 
to attain a good rotation balance even at the time of high- 
speed rotations of the cartridge 21 . This cartridge 21 can 
also be used for the system 1 00 in the same manner as 
in the aforementioned embodiment. 

50 [0037] Still another type of information-holding unit 
may be a work mounting jig 31 as shown in Fig. 7. This 
work mounting jig 31 has the reference rotation axis O 
and comprises a block part 32 as a base of the jig that 
can be mounted on, for example, a machine tool, and 

55 vises 33 which are attached to the block part 32 and 
hold works. A total of two RFID tags 1 0 are attached, at 
evenly spacedpositions at 180 degrees apart (i.e. at 
symmetrical positions with respect to the rotation axis 
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O) on the side face at the bottom of the block part 32, 
one RFID tag 10 at each position. 
[0038] These RFID tags 1 0 are also to be made in dif- 
ferent colors (for example, by making one in yellow and 
the other in gray) so that a user can easily identify the 
use and details of each RFID tag 1 0 and can quickly and 
easily obtain necessary information. 
[0039] Similar to the tool 1 described above, the work 
mounting jig 31 having the above-described construc- 
tion can also increase the storage capacity as a whole 
without changing the storage capacity of the respective 
RFID tags themselves and without extending the infor- 
mation transferring time. Also, it is unnecessary to in- 
crease the driving power per RFID tag 1 0. It is possible 
to attain a good rotation balance even at the time of h igh- 
speed rotations of the work mounting jig 31 . This work 
mounting jig 31 can also be used for the system 100 in 
the same manner as in the aforementioned embodi- 
ment. 

[0040] Furthermore, the information-holding unit of 
this invention is not limited to the rotating body as long 
as a plurality of RFID tags with arbitrary specific infor- 
mation stored therein are mounted, and a wide variety 
of articles can be adopted such as lathes, portable ter- 
minals, various components, automatic guided vehi- 
cles, various containers, and various devices. 
[0041] Concerning this embodiment, the information- 
holding unit with two RFID tags mounted thereon has 
been described. However, without limitation to such 
construction, more than two RFID tags maybe provided. 
In this case, it is desirable that the respective RFID tags 
1 0 are mounted at evenly spaced positions at the same 
degrees apart so that the RFID tags 10 are placed sym- 
metrically with respect to the rotation axis O. It is also 
desirable that the respective RFID tags 10 are to be 
made in different colors so that it is possible to easily 
identify the use and details of each RFID tag 10. 
[0042] Concerning this embodiment, the case in 
which one RFID tag 1 0 stores information about the tool 
1 and the other RFID tag 10 stores information about 
the system 100 has been described. However, without 
limitation to such construction, an end user (for exam- 
ple, a user who utilizes the system 1 00 using the infor- 
mation-holding unit with the RFID tags 10 mounted ther- 
eon) may store any information in the RFID tags 10. 
[0043] Moreover, concerning this embodiment, a 
home page method can be employed for the information 
management on the system 100 provider's side. How- 
ever, without limitation to such method, CDs, DVDs, 
FDs, HDsorthe like with the above-mentioned manage- 
ment information stored therein in advance may be pro- 
vided. Furthermore, the server may retain, in part or in 
whole, the producer-side information about the tool 1. 
[0044] As described above, since the information- 
holding unit of this invention has a plurality of RFID tags 
(or information carriers) with specific information stored 
therein, it is possible to increase the storage capacity as 
a whole without changing the storage capacity of the re- 



spective RFID tags themselves, without extending the 
information transferring time, and without increasing 
costs required per RFID tag. Even if the type of RFID 
tag is used that saves power in an IC chip by using high- 
5 frequency waves to be transmitted as a power source 
and operates with the saved power as the power source, 
it is possible to increase the storage capacity as a whole 
without increase the driving power per RFID tag. 

10 

Claims 

1. An information-holding unit comprising: 

15 a plurality of information carriers with specific 

information stored therein; and 
a mounting body for mounting the information 
carriers; 



20 wherein each of the information carriers is an 

RFID tag. 

2. The information-holding unit according to claim 1, 
wherein the colors of the respective information car- 

25 riers are all different from each other. 

3. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about the information-holding 

30 unit. 

4. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores a single code of the information-holding unit. 

35 

5. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores reference information on the information- 
holding unit. 

40 

6. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about a system using the infor- 
mation-holding unit. 

45 

7. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about the information-holding 
unit, and at least another one of the information car- 

50 riers stores information about a system using the 
information-holding unit. 

8. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 

55 stores information about a user of the information- 
holding unit and/or a system using the information- 
holding unit. 
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9. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about the information-holding 
unit, and at least another one of the information car- 
riers stores information about a user of the informa- 
tion-holding unit and/or a system using the informa- 
tion-holding unit. 

10. The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about a system using the infor- 
mation-holding unit and at least another one of the 
information carriers stores information about a user 
of the information-holding unit and/or a system us- 
ing the information-holding unit. 

1 1 . The information-holding unit according to claim 1 or 
2, wherein at least one of the information carriers 
stores information about the information-holding 
unit, at least another one of the information carriers 
stores information about a system using the infor- 
mation-holding unit, and at least another one of the 
information carriers stores information about a user 
of the information-holding unit and/or the system 
using the information-holding unit. 

12. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
the mounting body. 

13. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
the mounting body, and at least one of the informa- 
tion carriers stores information about the informa- 
tion-holding unit. 

14. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
the mounting body, and at least one of the informa- 
tion carriers stores information about a system us- 
ing the information-holding unit. 

15. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
the mounting body, and at least one of the informa- 
tion carriers stores information about the informa- 
tion-holding unit, and at least another one of the in- 
formation carriers stores information about a sys- 
tem using the information-holding unit. 



16. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
5 the mounting body, and at least one of the informa- 

tion carriers stores information about a user of the 
information-holding unit and/or a system using the 
information-holding unit. 

10 17. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 
the mounting body, and at least one of the informa- 

15 tion carriers stores information about the informa- 
tion-holding unit, and at least another one of the in- 
formation carriers stores information about a user 
of the information-holding unit and/or a system us- 
ing the information-holding unit. 

20 

18. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 
are symmetrical with respect to the rotation axis of 

25 the mounting body, at least one of the information 
carriers stores information about a system using the 
information-holding unit, and at least another one 
of the information carriers stores information about 
auserof the information-holding unit and/or the sys- 

30 tern using the information-holding unit. 

19. The information-holding unit according to claim 1 or 
2, wherein the mounting body is a rotating body and 
the information carriers are mounted so that they 

35 are symmetrical with respect to the rotation axis of 
the mounting body, at least one of the information 
carriers stores information about the information- 
holding unit, at least another one of the information 
carriers stores information about a system using the 

40 information-holding unit, and at least another one 
of the information carriers stores information about 
auserof the information-holding unit and/or the sys- 
tem using the information-holding unit. 

45 20. The information-holding unit according to claim 1, 
wherein the mounting body is any one of a work 
mounting jig, a cutter, a cutter cartridge, or a tool 
holder. 

50 
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